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Abstract The aim of this study was to present the 
association of educational strategies and differentiated 
instructions with assistive technology for special education 
students. The use of technology is an important ally for 
mediation among teachers, students and academic content. 
For special education students, there is a need to promote 
general adjustments, such as architectural, curricula and 
material adaptations. Among the technological possibilities, 
assistive technology has gained prominence in order to 
provide functional improvement and success in performance 
by people with disabilities. The potential participation 
achieved by using a resource properly implemented makes 
this theme present in educational policies aiming the 
inclusive education, permeating the need for the teacher to 
make use of these resources when teaching these students. 
However, by just having the resource available does not 
guarantee that it will benefit learning, it is necessary to 
introduce differentiated instruction strategies, because each 
student’s specific needs must be considered. Teachers who 
use differentiated instruction are quite aware of the goal they 
want to achieve and the curriculum sequence defined by the 
governing bodies of education, and care about the education 
and learning of academic content with the necessary 
adaptations for special education students. They are aware 
that students are at different skill levels, but in a continuous 
understanding and development. The main goal of assistive 
technology, associated with the applicability of appropriate 
strategies, is to maximize the skills of each student by 
teaching and helping him/her to develop it as much and as 
quickly as he/she can. Once the skills are acquired, they 
enhance learning for these students because they make 
accessibility to content easier and make the learning 
enjoyable. 
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1. Introduction 

The technology follows human evolution according to the 
demands and requirements that the environment imposes for 
survival and continuity of the human species. Thus, the 
technological development of each period marked the culture 
and the way of understanding its history and thereby the 
technology alters human behavior. In other words, 
technology defines the man of the day. 

In the school classrooms context, academic content are 
determined by the curricula defined according to social, 
political, and ideological demands related to information and 
functional capabilities for a person to be active and 
productive in the society. The use of technology is an 
important ally for mediating teachers’ actions, students’ 
performances, and the contents to be taught. 

The movement for the right to education and, more 
specifically, for the inclusion of special education students in 
the regular classroom, has strengthened in the last decade in 
Brazil. Policies were restructured to organize potential 
services and practices to provide access and permanence of 
these students in regular schools. The Policy of Special 
Education in the Perspective of Inclusive Education[l] 
guides the need for special educational services and 
resources to support, complement, and supplement the 
regular educational services, to provide trained and expert 
faculty, curriculum flexibilizations, and use of specific 
teaching methodologies, providing resources, special 
materials, and accessibility. 

Therefore, the presence of special educators in regular 
schools has a special spot in the Multifunctional Resource 
Classrooms, aiming to support the organization and 
provision of Specialized Educational Support (SEA). SEA is 
provided in complementary or supplementary form to 
students with disabilities and autism spectrum disorders, and 
gifted students enrolled in regular schools, ensuring 
conditions of mobility, participation, and learning[2]. 
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The current Brazilian policy corroborates findings in the 
literature regarding the potential implementation of 
differentiated resources with the goal of providing equal 
learning opportunities to all students, and states their use by 
teachers working with specialized educational interventions. 

Multiple distinct teaching and instructional strategies 
should be part of the teacher's routine in the classroom, in 
order to allow access and success for all students’ learning 
process. In addition, beyond these teaching resources, the 
use of technological resources has gained voice in the 
country, towards the specific demands of students’ 
participation in any given activity. 

With regard to special education students, there is a need 
to promote general adjustments, such as architectural 
adaptations, and more specific adjustments, such as curricula 
and material adaptations. The literature confirms that in 
order to provide the effective educational services to special 
education children it may be necessary to implement 
assistive technology resources as well as augmentative and 
alternative communication systems, appropriate furniture, 
physical spaces and teaching aids oriented to the 
development of their capabilities. 

Among the available technological possibilities, assistive 
technology has gained prominence in order to provide 
functional improvement and success in the completion of 
activities by people with disabilities. In this sense, the 
Assistive Technology, as a knowledge area that involves 
many resources, equipment, strategies and methodologies 
aiming at improving the functionality of people with 
disabilities^], is gradually more current in the educational 
context. 

Assistive technology resources are an efficient tool for 
access to the curriculum when properly implemented, and 
their use has been greatly encouraged worldwide and, more 
recently, in Brazil for the teaching of special education 
students [1, 4], Thus, Brazil is beginning a movement of 
theoretical definition and service organization by political 
entities seeking to deliver these resources effectively to the 
interested population. Laws and decrees are being 
formulated with the aim of establishing action targets for 
these resources in Brazil, and their use in the educational 
context has gained prominence. 

As an example, it is worthy to cite the Brazilian National 
Plan on the Rights of People with Disabilities: Live without 
Limits [5], established by Decree 7.612 of November 17°, 
2011, which ratifies Brazil's commitment to the UN 
Convention prerogatives on the rights of people with 
disabilities. Regarding the Assistive Technology, the 
document indicates that, from 2011 to 2014, some goals 
should be achieved, as the implementation of the Brazilian 
National Program for Assistive Technology for creating 
economic support and refundable grant funding for assistive 
technology innovation and for Paralympic sports equipment. 

The use of assistive technology in certain areas and 
activities, such as daily life activities, establishment of 
effective communication, and participation in the classroom 
and accessibility to learning materials should be prioritized. 


The assistive technology may help children deprived of 
experiences offered to other children and unable to handle 
teaching/learning materials and to respond the way other 
children do, due to their functional differentiated conditions 
[ 6 ], 

The properly implementation and use of assistive 
technology resources will allow a better participation of 
special education students in many contexts. Due to this 
potential, this theme is part of the educational policies 
concerning the inclusive education scenario. 

Specifically, regarding the services in Brazil, 
Multifunctional Resource Rooms are highlighted as an area 
for different strategies, equipment and instructions to be 
planned and executed in regular schools. Therefore, with a 
view to the quality of these interventions, the Brazilian 
guiding document [7] suggests that Specialized Educational 
Support teachers have a list of responsibilities. This list 
includes: development, implementation and evaluation of the 
student’s support plan; setting the student’s schedule and 
activities; teaching strategy organization and accessible 
resources identification and production; teaching and 
development of Specialized Educational Support activities, 
such as Brazilian Sign Language (LIBRAS), Braille, 
guidance and mobility, Portuguese for deaf students; 
accessible computers; Alternative and Augmentative 
Communication (AAC); activities to develop superior 
mental skills and curriculum enrichment activities; 
monitoring the functionality and usability of assistive 
technology resources in the regular classroom and other 
school settings; interaction with teachers of regular classes in 
the different stages and modalities of teaching; guidance to 
regular education teachers and families on the applicability 
and functionality of the resources used by the student; 
interface with the areas of health, care, work and others [7]. 

There are many tasks for the special education teacher 
when assistive technology resources are present for both the 
education and development of activities that take place in the 
specialized educational class, and the use and monitoring of 
these resources in other school settings such as the regular 
classroom, cafeteria, and playground, among others. 

However, in everyday practice and on spaces of 
knowledge production, an issue has gained outline as to 
understanding how to mediate the use of assistive technology 
resources, the use of teaching technologies and strategies in 
special education child’s daily life. According to Dell, 
Newton, and Peroff [8], the main obstacle to the 
implementation of assistive technology resources at school is 
the lack of knowledge and specific skills of educational 
professionals. 

An inaccuracy of definitions and concepts for each of 
these subjects has brought confusion to teachers and school 
community about what is the real role of these actions in the 
school context. Would they be synonymous in the school 
context? 

Therefore, the aim of this study is to present the 
relationship between teaching strategies and instruction with 
the use of assistive technology for special education students. 
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considering inclusive schooling. 

2. Method 

This research focuses on the qualitative approach to the 
Grounded Theory method. According to Brantlinger et al.[9], 
this type of method develops a research to generate or 
discover a general theory or an abstract analytical hypothesis 
based on the study of a phenomenon in a particular situation. 

Charmaz [10], based on Glaser and Strauss [11, 12] cites 
the factors in the grounded theory: 

• Simultaneous involvement in the data collection and 
analysis; 

• Building codes and analytical categories based on the 
data, and not from preconceived and logically 
deduced hypothesis; 

• Using the constant comparative method, which 
comprises the elaboration of comparisons during 
each stage of analysis; 

• Progress in the development of the theory in every 
step of the data collection and analysis; 

• The drafting of memoranda to develop categories, 
specify their properties, determine relationships 
among categories and identify gaps; 

• Sampling directed to the construction of the theory, 
rather than for the population representation [10]. 

There are several methods used as tools for data collection 
on grounded theory to provide cleared instruments to 
generate, remove and produce sense of the data. 

The concepts constructed in the light of grounded theory 
are considered abstract since they do not depend on time and 
space. The concept abstraction level or the researcher’s 
ability to abstract the relations among the concepts 
determines the theoretical dimension. When the researcher 
describes the relationships among concepts, he/she 
establishes the components in the concepts or in the itemized 
categories to study the concepts. 

Thus, the phenomenon investigated here relates teaching 
strategies and instruction with the use of assistive technology 
in the inclusive school context. Data analysis was done 
through the interrelation and description of terms relevant to 
the understanding of teaching strategies, instruction, and 
assistive technology. 

3. Results and Discussion 

The results show the understanding of assistive 
technology and its interrelationships with concepts of 
instrumental mediation, teaching strategies and directions, 
according to the reality of teaching practices in Brazil. 

4. Assistive Technology: Concepts and 
Instrumental Mediation 


The motivation to use resources and new methodologies 
brought the need for teachers to review their practices in 
order to encompass different teaching and instructional 
strategies to produce the equalization of opportunities and 
participation for special education students. 

However, as pointed out by Dalton [13], a proposal for the 
effective integration of technology in an educational system 
must include components of technology, professional 
development of educators, student’s individualized planning, 
integration between technology and curriculum, the presence 
of a technical professional board, students and families, 
results evaluation and impacts presented by the student in the 
activities, organizing initiatives for technology assessment, 
ways of providing and maintaining the resource, institutional 
changes, and integration of assistive technology training in 
special education teachers’ training programs. 

The school must undergo changes so that inclusive 
education policies become real, such as shifting from a 
traditional model of education that emphasizes 
pre-established patterns to valorize initiatives that embrace 
differences in order to enhance students’ current skills. The 
differences should not be seen as conditions of greater or 
lesser disadvantages facing the interactions with the 
environment, but as a factor of development of a society that 
lives in diversity and collectively. 

Assistive technology is conceptualized as an 
interdisciplinary area that aims to ensure functionality and 
participation in performing an activity by people with 
disabilities or reduced mobility. To accomplish that, the 
assistive technology provides resources, equipment, 
products, methodologies, strategies, practices, and services 
to promote autonomy, independence, quality of life, and 
social inclusion [3], 

It is noted that the concept of assistive technology is very 
broad because many resources, mainly related to health in 
the context of rehabilitation, were being called assistive 
technology such as an electrotherapy device that minimizes 
inflammatory and painful processes, ensuring better 
functionality for people with reduced mobility. However, 
these devices are used by the professionals and thus are their 
working tools, excluding them as assistive technology 
resources. Thus, it is understood that the assistive technology 
should be used by the person with disabilities or reduced 
mobility in all social environments to provide autonomy and 
social participation and not just during the rehabilitation 
session, as in the previous example. 

Nevertheless, how does one indicate the assistive 
technology in the school context? Can teaching strategies be 
referred to as assistive technology? Special education 
teachers, through the specialized educational service 
planning offered to special education students, must 
introduce the use of technology coupled with curriculum 
contents and not in isolation and out of context as it generally 
occurs in current everyday school practice. 

However, by just having the resource available in 
classroom does not guarantee that it will benefit special 
education student’s learning; it is necessary to introduce 
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differentiated instruction strategies to carry out the activity, 
because each student has specific needs that must be met. 
Manzini [14] defines strategy as a teacher’s action to meet 
the educational goals. 

Gasparetto et al. [15] indicated that the assistive 
technology resources and equipment presented in schools are 
still incipient and, when present, few teachers had sufficient 
knowledge of how to use the resources with students with 
disabilities. 

According to Galvao Filho [16] the assistive technology 
represents a way to search for "alternative routes" for the 
construction of knowledge by people with disabilities. The 
author uses the term instrumental mediation, to refer to the 
use of assistive technology to assign meaning to the 
phenomena that takes place in the environment, and so the 
person will intervene in this environment more functionally. 
Assistive technology enables development and learning of 
people with disability from the moment it favors and 
stimulates the creation of new ways and possibilities for the 
person to interact with the environment and with the objects 
that surround it, guaranteeing accessibility and autonomy. 

Beyond this instrumental mediation, it is noteworthy that 
every instrument, before incorporated in one’s routine, must 
go through a testing process, by being tried by the person and, 
when necessary, go through the process of adaptation 
considering the evolution of the use and the changes this use 
will provide to the person. Therefore, development of 
relevant teaching strategies is vital in relation to this 
appropriation of instrumental mediation in the educational 
context for students with disability. 

5. Teaching Strategies and Instructions 
with the Use of Assistive Technology 

When using educational strategies to facilitate student’s 
participation, for example, in the case of establishing 
alternative communication, the teacher must develop 
strategies for the students to reach the resource and point or 
look at symbols or pictures, as well as category photographs 
that are part of the student’s routine, starting with photos of 
classmates, teachers, and items in the classroom. 

Thus, teaching strategies are defined as the actions that the 
teacher plans and performs, detailing all the possible 
responses the student may present according to the subject 
he/she is learning. The teacher, throughout their teaching 
practice, uses teaching strategies, regardless the use of 
assistive technology. Therefore, the opposite is not true. For 
the implementation and use of assistive technology resources 
to occur successfully, it is essential the construction of 
strategies and differentiated instructions by the teacher. 

Teachers who use differentiated instructions are quite 
aware of the goal they want to achieve and of the curriculum 
sequence defined by the governing bodies of education, and 
care about academic content teaching and learning with the 
necessary adaptations for special education students. They 
are aware that students are at different skill levels, but in a 


continuous learning of novel skills. The main goal of 
assistive technology, associated with the applicability of 
appropriate strategies, is to maximize the skills of each 
student by teaching and helping him/her to develop and use it 
as much and as quickly as he/she can. 

When a teacher chooses the resource, he/she should 
consider the best teaching strategies such as better 
positioning of the resource on the table, and student’s 
response latency or reaction time. Furthermore, it is 
important that the teacher thinks about differentiated 
instruction that will be used with the student (verbal, 
physical, and/or sensory), because teacher’s assignments go 
from organizing teaching strategies to producing accessible 
resources. 

Galvao Filho [17] questions whether there is an 
educational assistive technology that can drive the learning 
and develop cognitive functions of students with disabilities. 

“For example, currently, different educational software 
found in the market call themselves "Assistive Technology 
for learning," or for literacy of children and adolescents with 
Down Syndrome. So, when considering the content in these 
software, which address themselves as "specific assistive 
technology to the learning of children with Down Syndrome", 
invariably, one finds only ordinary activities related to the 
development of memory (e.g., memory games), activities 
related to perception and discrimination of colors and shapes 
or exercises with numbers, letters, syllables, and words. 
Activities that have nothing specific to do with the world of 
Down Syndrome” [17: 32 [authors’ free translation]]. 

On the other hand, the author points out that the 
difficulties related to motor, visual, auditory, or 
communication functions can be minimized when assistive 
technology is introduced in order to improve functionality, 
promoting involvement in an activity performed by the 
person with disabilities. There are, for example, alternative 
communication software that enables communication to 
non-vocal students and voice synthesizer software to 
promote access to information for blind students. Any 
equipment, product and feature that brings accessibility to 
the person with disabilities in implementing an activity may 
be considered assistive technology. Thus, the assistive 
technology resources might meet individual demands to 
ensure participation and autonomy. 

Flowever, if the assistive technology meets an individual 
demand to ensure autonomy and social participation, in order 
to allow functionality to daily activities, it means that 
assistive technology has its applicability to individuals with 
intellectual disabilities and difficulty in learning specific 
contents or concepts, opposing Galvao Filho’s [17] 
conception. As an example, knowing that a student has 
difficulty in associating and discriminating the quantity 
based on a written number (logical-mathematical cognitive 
function) and that the student knows how and prefers to use 
deck of cards, the cards can be adapted (keep only the 
number and the amount of suit drawings indicated in the 
card). This way, the adapted resource will be used by the 
student to ensure autonomy and participation in performing 
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school activities. A deck of cards with quantity information 
in Braille is considered an assistive technology resource for a 
blind person. 

To summarize, to determine what is or is not assistive 
technology will depend on whether the use of the resource, 
equipment or product will bring functionality to the activity 
in order to guarantee acquisition of knowledge, skills and 
autonomy for the student to learn in the school context. 

6. The Role of the School Support Team 

The special education teachers must have knowledge and 
skills to make decisions about selection, use and evaluation 
of technology resources to implement them properly [18]. 
Specifically in the school context and according to the policy 
of including special education students in regular classrooms, 
one way to encourage more assertive practices of real 
integration of different resources has been the business 
among various professionals. 

To work with special education students, the first step is to 
go through a proper system of educational needs evaluation 
to determine which are the adaptations and technological 
resources that need to be implemented for each student. To 
do so, it is essential to rely on skilled professionals, who 
know how to evaluate these demands and lead these students 
to their maximum development, without assigning extra 
responsibility for the entire process only to the regular 
classroom teacher [19]. Regular classroom teachers, 
multi-functional resource classroom teachers and 
professionals in health and education areas such as 
occupational therapists and special education teachers may 
work collaboratively to stablish the real needs of students 
with disabilities and ensure success with teaching-learning 
quality, selecting the best available resources and strategies. 

According to Mendes [20] and Capellini [21], the main 
objectives for teamwork is to improve effectiveness and 
increase the degree of job satisfaction, once teamwork is an 
strategy produced by the man himself. These authors point 
out that collaboration is a very successful teamwork 
approach. However, the challenge that arises is in order to 
equate the roles and knowledge of each professional in 
attending the student, as differentiated work dynamics, 
preference for individual work and interactions only from a 
hierarchical relationship can compromise the formation of 
collaborative partnerships, especially between special and 
regular education settings [20]. 

Therefore, it is imperative to have a team support for all 
the early stages of construction and implementation of 
assistive technology resource as well as for the later stages of 
monitoring, testing, adjustments, and customization of the 
resource. The whole process is essential so that the 
successful use is reached and the assistive technology 
resource is not abandoned. 


7. Conclusions 

Considering the need for the use of different strategies to 
teach special education students in inclusive classrooms, 
assistive technology is a theme present in policy and 
educational practices. However, the question that arises is 
the importance of providing and mediating a variety of 
instructions and strategies by the teacher, even when these 
resources are available in the classroom. 

The inclusion of special education students in regular 
classrooms may be understood as a bidirectional process that 
includes, on one hand, the manifestation of the needs of the 
special education student and, on the other hand, the 
implementation of adjustments and actions needed to allow 
access and sharing a common, not segregated, space. 

In the school context, all types of support (personal, 
physical, material, equipment) should be available to the 
students in order to allow them accessibility and functioning 
in the community. Also in the school context, assistive 
technology resources should be used to maximize students’ 
skills and, through educational planning based on strategies 
and differentiated instruction, to allow accessibility to the 
curriculum and quality of the teaching-learning process. 
Therefore, there must be a strong interrelationship between 
differentiated teaching instructions and strategies and 
Assistive Technology. 
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